
 

OCTOBER 2012  U/ID 4733/JAE 

Time : Three hours Maximum : 100 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions. 

Each question carries 2 marks. 

1. Show that ( ) ( )FEPFEP /1/ −= .  

 ( ) ( )FEPFEP /1/ −=  GÚU Põs¤. 

2. Show that ( ) ( )ctMtM XCX = , where C  is a constant 

and X  is a random variable. 

 X  J¸ \©Áõ´¨¦ ©õÔ,  C  J¸ ©õÔ¼ GÛÀ 

( ) ( )ctMtM XCX =  GÚU Põs¤. 

3. Find the characteristic function of the distribution 

( ) ( )0,0, >>= − xadxaexdF ax . 

 £µÁÀ ( ) ( )0,0, >>= − xadxaexdF ax  GÛÀ Cuß 

]Ó¨¦a \õº¦ PõsP. 

4. Define partial correlation coefficient. 

 £Sv JmkÓÄU öPÊ Áøµ¯Ö. 
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5. If X  is  a Poisson variate with means λ , evaluate 
( )

( )1
2

+XE

XE
. 

 \µõ\› λ  EÒÍ £õ´éõß ©õÔ X  ØS 
( )

( )1
2

+XE

XE
 I 

©v¨¤kP. 

6. Write the student’s ‘t’ distribution. 

 ìlhßm ‘t’ £µÁ¼øÚ GÊxP. 

7. If T  is an unbiased estimator for θ  , show that 
2T  is a biased estimator for 2θ . 

 θ  ß ¤øÇ¯ØÓ ©v¨¥mhÍøÁ T  GÛÀ 2θ  ÂØS 
2T  ¤øÇ¯ØÓ ©v¨¥mhÍøÁ CÀø» GÚUPõs¤. 

8. Define confidence limits.  

 |®¤UøP GÀø»PÒ Áøµ¯Ö. 

9. Define Level of significance. 

 ªøPz ußø© AÍÄ Áøµ¯Ö. 

10. State the condition for two attributes A  and B  to 

be positively associated. 

 A , B  BQ¯ C¸ £s¦PÒ ªøP¨ £s¦z 
öuõhº¦hß C¸UP {£¢uøÚ GÊxP. 
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PART B — (5 × 16 = 80 marks) 

Answer ALL questions. 

Each question carries 16 marks. 

11. (a) State and prove Baye’s theorem. 

 (b) If ( )





 =
=

elsewhere

x
x

XP

,0

5,4,3,2,1,
15  

  Find 

  (i) ( )21 == XorXP  

  (ii) 






 ><<= 1

2

5

2

1
XXP . 

 (A) L÷£–ß ÷uØÓzvøÚ GÊv {ÖÄP.   

 (B) ( )





 =
=

,0

5,4,3,2,1,
15

x
x

XP  

  GÛÀ  

  (i) ( )21 == XorXP  

  (ii) 






 ><<= 1

2

5

2

1
XXP  

  BQ¯ÁØÔøÚU PõsP. 

Or 

©ØÓ ©v¨¦PÎÀ 
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 (c) In a sequence of Bernoulli trials. Let X  be 

the length of the run of either successes or 

failures starting with the first trial. Find 

( )XE  and ( )XV . 

 (d) The probability density function of the 

random variable X  follows the probability 

law. 

  ( ) ∞<<∞−











 −
−= x
x

XP ,exp
2

1

θ
θ

θ
. Find 

M.G.F of X . Hence or otherwise find ( )XE  

and ( )XV . 

 (C) ö£ºöÚÍ¼ öuõhº •¯Ø] ÷\õuøÚ°À X  

Gß£x •uÀ •¯Ø]°À C¸¢x öuõhº 

öÁØÔPÒ AÀ»x ÷uõÀÂPÒ GÛÀ, ( )XE  

©ØÖ® ( )XV  IU PõsP. 

 (D) X  GÝ® \©Áõ´¨¦ ©õÔ°ß {PÌuPÄ 

Ahºzva\õº£õÚx 

( ) ∞<<∞−











 −
−= x
x

XP ,exp
2

1

θ
θ

θ
  GßÓ 

{PÌuPÄ Âvø¯U öPõskÒÍx. Cuß v¸¨¦ 

©v¨¤mhÍøÁ ]Ó¨£õUQ \õº¦ PõsP. ÷©¾® 

( )XE , ( )XV  PõsP. 
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12. (a) For geometric distribution 

( ) ,....3,2,1;2 == − xXP x  prove that 

Chebychev’s inequality gives  

[ ]
2

1
22 >≤−XP  while the actual probability 

is 
16

15
. 

 (b) Show that the rth cumulant for the 

distribution ( ) cxcexf −=  where C  is positive 

and ∞<≤ x0  is 
( )

rC

r !1−
. 

 (A) ( ) ,....3,2,1;2 == − xXP x  GßÓ ö£¸US 

£µÁ¼ØS, ö\.¤ ö\Æ \©Û¼ [ ]
2

1
22 >≤−XP  

AÎUQÓx GÚÄ® Esø©¯õÚ {PÌuPÄ 
16

15
 

GÚÄ® Põs¤. 

 (B) ( ) cxcexf −= , C ªøP ∞<≤ x0  GßÓ £µÁ¼ß r 

BÁx SÂ¨ö£¸UP® 
( )

rC

r !1−
 GÚU Põs¤. 

Or 

 (c) If two dimensional continuous random 

variable ( )YX ,  has joint p.d.f given by 

  ( )


 <<<<=

elsewhere

yxyx
yxf

,0

10,10,6
,

2
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  Find 

  (i) 






 <<<< 2
3

1
,

4

3
0 YXP  

  (ii) ( )1<+YXP  

  (iii) ( )YXP >  and  

  (iv) ( )2/1 << YXP . 

 (d) Given ( ) ( ) 0,0;, 1 ≥≥= +− yxxeyxf yx  find the 

regression curve of Y  on X . 

 (C) ( )YX ,  GßÓ C¸£›©õn öuõhº \©Áõ´¨¦ 

©õÔUS ÷\º¨¦ {PÌuPÄ Ahºzva \õº¦ 

  ( )


 <<<<=

elsewhere

yxyx
yxf

,0

10,10,6
,

2

 

  GÛÀ  

  (i) 






 <<<< 2
3

1
,

4

3
0 YXP  

  (ii) ( )1<+YXP  

  (iii) ( )YXP >  and  

  (iv) ( )2/1 << YXP  BQ¯ÁØøÓU PõsP. 

 (D) ( ) ( ) 0,0;, 1 ≥≥= +− yxxeyxf yx  GÚU 

öPõkUP¨£mkÒÍx. öPõkUP¨£mh X  À Y  ß 
öuõhº¦ Áøµ PõsP. 
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13. (a) Find the moment generating function of 

geometric distribution. Hence find its mean 

and variance. 

 (b) Find the moments of Poisson distribution. 

 (A) ö£¸US¨ £µÁ¼ß v¸¨¦ ©v¨¥mhÍøÁ 
]Ó¨£õUQ \õº¤øÚU PõsP. Cv¼¸¢x Cuß 
\µõ\›, Â»UP ÁºUP® PõsP. 

 (B) £õ´\õß £µÁ¼ß v¸¨¦z vÓßPøÍU PõsP. 

Or 

 (c) Find the recurrence relation for the moments 

of normal distribution. Hence find its 

moments. 

 (d) Derive F-distribution. 

 (C) C¯À{ø»¨ £µÁ¼ß v¸¨¦ 
©v¨¥mhÍøÁPÎß  «ÒÁ¸® `zvµzvøÚU 
PõsP. Cv¼¸¢x v¸¨¦ 
©v¨¥mhÍøÁPøÍU PõsP. 

 (D) F-£µÁ¼øÚ Á¸Â. 

14. (a) 21,XX  and 3X  is a random sample of size 3 

from a population with mean value µ  and 
variance 2σ . 311 ,, TTT  are the estimators 

used to estimate mean value µ , where 

  23123211 432, XXXTXXXT −+=−+=  and   

 ( )3213
3

1
XXXT ++= λ . 
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  (i) Are 1T  and 2T  unbiased estimators? 

  (ii) Find the value of λ  such that 3T  is 

unbiased estimator for µ . 

  (iii) With this value of  λ , is 3T  a 

consistent estimator? 

  (iv) Which is the best estimator? 

 (b) State and prove Cramer-Rao unequally. 

 (A) \µõ\› µ , Â»UP ÁºUP® 2σ  öPõskÒÍ 

Cøuz öuõSv°ß AÍÄ 3 EÒÍ \©Áõ´¨¦U 
TÖ. 21,XX , 3X .  

  23123211 432, XXXTXXXT −+=−+= , 

  ( )3213
3

1
XXXT ++= λ  BQ¯ 

©v¨¥mhÍøÁPÒ \µõ\› , µ  I ©v¨¤h¨ 

£¯ß£kQßÓÚ. 

  (i) 1T , 2T  ¤øÇ¯ØÓ ©v¨¥mhÍøÁPÍõ? 

  (ii) µ  ØS 3T  ¤øÇ¯ØÓ ©v¨¥mhÍøÁ 

GÛÀ λ  ß ©v¨¦ GßÚ? 

  (iii) C¢u λ   ©v¨¤ØS 3T  {ø»¯õÚ 

©v¨¥mhÍøÁ¯õ? 

  (iv) ]Ó¢x ©v¨¥mhÍøÁ Gx?  

 (B) Qµõ©º–µõÆ \©Û¼ø¯U TÔ {ÖÄP. 

Or 
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 (c) A random sample nxxx ,...., 21  is taken from a 

normal population with mean zero and 

variance 2σ . Examine if ∑
=

n

i

i

n

x

1

2

 is a MVB 

estimator  for  2σ . 

 (d) Find the maximum likelihood estimate for 

the parameter λ  of the Poisson distribution 
on the basis of a sample of size n. Also find 

its variance. 

 (C) \µõ\› §a]¯•®, Â»UP ÁºUP® 2σ  ® EÒÍ 
C¯À{ø» CÚzöuõSv°ß \©Áõ´¨¦U TÖ. 

nxxx ,...., 21  GÛÀ 2σ – ØS ∑
=

n

i

i

n

x

1

2

 J¸ MVB 

©v¨¥mhÍøÁ¯õ GÚ ÷\õv. 

 (D) £õ´\õß £µÁ¼ß \©Áõ´¨¦U TÔß n GÛÀ 
Cuß £s£ÍøÁ λ ß «¨ö£¸ Áõ´¨¦ 
£s£ÍøÁø¯U PõsP. ÷©¾® Cuß Â»UP 
ÁºUPa \µõ\›ø¯U PõsP. 

15. (a) 800 candidates of both sexes appeared at an 

examination. The boys outnumbered the 

girls by 15% of the total. The number of 

candidates who passed exceed the number 

failed by 480. Equal number of boys and girls 

failed in the examination. Prepare a 22 ×  

table and find the coefficient of association. 

Comment. 

 (b) Explain the procedure for testing of 

hypothesis. 
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 (A) C¸ £õ¼Ízøu²® \õº¢u 800 ÷£º J¸ ÷uºÂÀ 

£[÷PØÓÚõº. ©õnÁºPÎß ©õnÂ¯›ß 

GsoUøPø¯ Âh ö©õzuzvÀ 15% AvP®. 

÷uºÁõÚÁº ÷uõÀÂ²ØÓÁ›ß GsoUøPø¯ 

Âh 480 AvP®. ÷uõÀÂ¯øh¢÷uõº C¸ 

£õ¼Úzv¾® \©® GÛÀ 22 ×  

AmhÁønø¯z u¯õ›zx £s¦z öuõhº¦U 

öPÊ PõsP. Cuß «x •iÂøÚ GÊxP. 

 (B) Gk÷PõÒ ÷\õuøÚUPõÚ ÁÈ•øÓø¯ 

ÂÍUSP. 

Or 

 (c) For the 22 ×  table. 

a b 

c d 

  Prove that Chi-square test of independence 

gives 
( )

( ) ( ) ( ) ( )dcbadbca

bcadN

++++
−=

2
2χ ,  

dcbaN +++= . 

 (d) A random sample of 10 boys had the 

following I.Q’s 70, 120, 110, 101, 88, 83, 95, 

98, 107,100. Do these data support the 

assumption of a population mean I.Q. of 100? 

Find a reasonable range in which most of the 

mean  I.Q. valves of samples of 10s boys lie. 
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 (C)   

a b 

c d 

  GßÓ 22 ×   AmhÁøn°À øPÁºUPa 
JßøÓö¯õßÖ  \õµõu ÷\õuøÚ°À 

( )
( ) ( ) ( ) ( )dcbadbca

bcadN

++++
−=

2
2χ , 

dcbaN +++=  GÚ {ÖÄP. 

 (D) 10 ©õnÁºPÒ öPõsh \©Áõ´¨¦U TÔß 
AÔÄzvÓß. 70, 120, 110, 101, 88, 83, 95, 98, 
107,100. CÚz öuõSv°ß \µõ\› AÔÄz vÓß 
100 Gß£øu C¢u ÂÁµ® EÖv ö\´QÓuõ? 10 
©õnÁºPÎß \µõ\› AÔÄzvÓß EÒÍÁõÖ 
ö£õ¸zu©õÚ |®¤UøP öÁÎø¯U PõsP. 

—————— 


